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Abstract 
Immobilization is traditionally used for conservative treatment, it often fails to maintain reduction in unstable 
fractures. Percutaneous K-wire fixation provides an alternative with potentially improved anatomical outcomes. 
Methods: A retrospective cohort study was conducted on 50 patients with closed distal radius fractures (AO 
types A2, A3, and C1), divided equally into two groups. Group A received closed reduction with casting alone, 
while Group B underwent closed reduction with percutaneous K-wire fixation followed by casting. 
Radiographic parameters—radial height, radial inclination, and ulnar variance—were measured immediately 
post-reduction and at 6-week follow-up. Functional evaluations included pain (VAS), range of motion, grip 
strength, and patient satisfaction. Independent t-tests were used for statistical comparisons. 
Results: Group B showed significantly improved maintenance of anatomical alignment compared to Group A. 
Mean radial height was 9.4 ± 1.4 mm in Group B versus 7.0 ± 1.6 mm in Group A; radial inclination was 22.0 ± 
2.7° versus 17.8 ± 3.2°; and ulnar variance was +0.4 ± 0.5 mm versus +2.1 ± 0.8 mm, respectively (p < 0.001). 
Group B also demonstrated earlier return to activities, higher grip strength, lower pain scores, and greater patient 
satisfaction. 
Conclusion: Percutaneous K-wire fixation with casting may offer improved radiological and functional 
outcomes compared to casting alone for unstable distal radius fractures. Further prospective studies are 
warranted to confirm these findings. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
provided original work is properly credited.

Introduction 

Distal radius fractures (DRFs) account for 
approximately 15% of all extremity fractures, 
commonly affecting the elderly due to osteoporosis 
and younger individuals through high-energy 
trauma [2]. Conservative management with closed 
reduction and casting is widely used for stable, 
minimally displaced fractures. However, unstable 
or comminuted fractures often risk re-displacement, 
resulting in suboptimal anatomical and functional 
outcomes [9]. Percutaneous K-wire fixation is a 
minimally invasive technique that can stabilize 
fractures more reliably than casting alone, 
particularly in unstable cases [11,13]. Although K-
wire fixation is well documented, few studies have 
directly compared it to casting alone in a matched 
cohort with early follow-up. This study evaluates 
the comparative effectiveness of closed reduction 
with casting versus K-wire fixation with casting, 

assessing both radiographic outcomes and 
functional recovery parameters. 

Materials and Methods 

Study Design: Retrospective cohort study 
conducted from January 2023 to December 2024 at 
a tertiary care hospital. Institutional review board 
approval was obtained. Patient consent was waived 
due to the retrospective nature of the study. 

Study Population: Fifty patients with closed distal 
radius fractures. 

Inclusion Criteria 

• Age between 20 and 70 years
• AO fracture types A2, A3, and C1
• Injury within 7 days

http://www.ijpcr.com/
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Exclusion Criteria 

• Open or pathological fractures 
• Neurovascular compromise 
• Previous fracture or surgery of the same wrist 

Group Allocation 

• Group A (n=25): Closed reduction and casting 
• Group B (n=25): Closed reduction with 

percutaneous K-wire fixation and casting 

Radiographic Evaluation 

• Radial height 
• Radial inclination 
• Ulnar variance 

Radiographs were assessed by two independent 
observers. Inter-observer reliability was calculated 
using Cohen's kappa (κ = 0.87) [4]. 

 
Figure 1: 

 
Figure 2: 

Clinical Evaluation 

• DASH score 
• Pain score (VAS) 
• Grip strength (dynamometer) 
• Patient satisfaction (survey) 

Follow-Up: Clinical and radiological evaluations 
were performed at 2, 4, and 6 weeks. 

 

 
Figure 3: 

 
Figure 4: 

 

Results 

Demographic profiles of both groups were similar. 

Radiographic Outcomes at 6 Weeks 

• Radial Height: Group A: 7.0 ± 1.6 mm | Group 
B: 9.4 ± 1.4 mm | p < 0.001 

• Radial Inclination: Group A: 17.8 ± 3.2° | 
Group B: 22.0 ± 2.7° | p < 0.001 

• Ulnar Variance: Group A: +2.1 ± 0.8 mm | 
Group B: +0.4 ± 0.5 mm | p < 0.001 [11] 

Functional Outcomes 

• DASH Score: Group A: 37.9 ± 6.0 | Group B: 
24.8 ± 5.0 [1] 

• VAS Score: Group A: 4.2 ± 1.3 | Group B: 2.1 
± 1.1 [6] 

• Grip Strength: Group A: 62.5% | Group B: 
81.2% [12] 

• Patient Satisfaction: Group A: 6.2 ± 1.1 | 
Group B: 8.4 ± 1.3 

Complications 

• Pin site infections: 2 patients (Group B) 
• Re-displacement: 5 cases (Group A) 

This chart highlights the significant improvements 
in Group B across all key parameters, especially in 
radial height, radial inclination, grip strength, and 
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patient satisfaction, with lower pain and DASH scores, which aligns with the study's findings.
 

 
Figure 5: 

 
Discussion 

This study supports the use of K-wire fixation for 
unstable distal radius fractures, with improved 
outcomes compared to casting alone [3,13]. 
Radiographic improvements align with literature 
emphasizing the importance of anatomical 
reduction in restoring wrist function [5,14].  

Functional improvements, including grip strength 
and patient satisfaction, were also superior in the 
K-wire group [6,7,16]. 

The minimally invasive and cost-effective nature of 
K-wire fixation makes it a favourable option. 
Nevertheless, attention must be paid to managing 
potential complications such as pin site infections 
[18]. 

Limitations include the retrospective design, small 
sample size, and short follow-up duration. Future 
randomized controlled trials with longer-term 
follow-up and larger populations are recommended 
to validate these results [10,17]. 

Conclusion 

K-wire fixation with casting appears to provide 
better radiographic and functional outcomes than 
casting alone in unstable distal radius fractures. 
These findings support its use as a preferred 
method in appropriate cases. Further research is 
necessary to establish long-term effectiveness [15]. 

Funding: No external funding was received for this 
study. 

Author Contributions: Concept and design: [Dr. 
Rahim]; Data collection: [Dr. Gaffar, Dr. Rohan]; 
Statistical analysis: [Dr. Sankash, Dr. Vismay]; 

Manuscript preparation: [All authors]; Final 
approval: [All authors] 

Data Availability Statement 

The data that support the findings of this study are 
available from the corresponding author upon 
reasonable request 

References 

1. Chung KC, et al. The Michigan Hand 
Outcomes Questionnaire (MHQ): assessment 
of responsiveness to clinical change. J Bone 
Joint Surg Am. 2008;90(5):961–969. 

2. Nellans KW, et al. The epidemiology of distal 
radius fractures. J Hand Surg Am. 
2012;37(8):1718–1725. 

3. DRAFFT2 Collaborators. K-wire fixation 
versus plaster casting in adults with a dorsally 
displaced fracture of the distal radius: a 
multicentrerandomised trial. Bone Joint J. 
2022;104-B(2):225–234. 

4. Kreder HJ, et al. X-ray evaluation of distal 
radius fractures: intraobserver and 
interobserver reliability. J Bone Joint Surg 
Am. 2005;87(4):829–836. 

5. Arora R, et al. A prospective randomized trial 
comparing nonoperative treatment with volar 
locking plate fixation for displaced and 
unstable distal radial fractures in patients sixty-
five years of age and older. J Bone Joint Surg 
Am. 2007;89(9):1861–1871. 

6. Diaz-Garcia RJ, et al. Outcomes of distal 
radius fractures treated with percutaneous 
pinning in older adults. J Hand Surg Am. 
2011;36(9):1589–1597. 

7. Wei DH, et al. The effect of volar plate 
position on outcomes of distal radius fractures. 



International Journal of Pharmaceutical Quality Assurance              e-ISSN: 0975-9506, p-ISSN:2961-6093 

Patel et al.                                                         International Journal of Pharmaceutical Quality Assurance 

105 

J Bone Joint Surg Am. 2011;93(23):2146–
2153. 

8. Colaris JW, et al. Early functional treatment 
versus plaster immobilization of simple elbow 
dislocations: a randomized trial. J Child 
Orthop. 2018;12(6):606–615. 

9. Ermutlu C, et al. Comparison of conservative 
and surgical treatment of distal radius fractures 
in elderly patients: a retrospective 
study.Cureus. 2020;12(9):e10523. 

10. Margaliot Z, et al. A meta-analysis of 
outcomes of external fixation versus plate 
osteosynthesis for unstable distal radius 
fractures. J Hand Surg Am. 2005;30(4):923–
934. 

11. Mahato MP, et al. A comparative study 
between closed reduction and cast versus 
closed reduction and percutaneous K-wire 
fixation for distal radius fractures in adults. 
Medico Res Chronicles. 2020;7(3):143–150. 

12. Rajan N, et al. Percutaneous K-wire fixation 
versus casting in distal radius fractures: a 
randomized control trial. J Orthop Surg (Hong 
Kong). 2020;28(1):2309499019895776. 

13. Orbay JL, Fernandez DL. Volary fixed-angle 
fixation of distal radius fractures: a 
biomechanical and clinical study. Hand Clin. 
2001;17(2):205–216. 

14. Bagul RR, et al. Management of distal end 
radius fractures by different modalities of 
treatment. J Clin Diagn Res. 
2016;10(3):RC05–RC09. 

15. Singh G, et al. Comparative study between 
conservative management and surgical 
management in distal radius fractures in adults. 
Int Surg J. 2018;5(11):3620–3625. 

16. Gabl M, et al. Percutaneous fixation of distal 
radial fractures with locking plates. Arch 
Orthop Trauma Surg. 2001;121(9):507–512. 

17. Jupiter JB, et al. Operative treatment of volar 
intra-articular fractures of the distal end of the 
radius. J Bone Joint Surg Am. 
2000;82(5):749–758. 

18. Rozental TD, et al. Functional outcome and 
complications after volar plating for dorsally 
displaced, unstable fractures of the distal 
radius. J Bone Joint Surg Am. 
2006;88(9):2025–2031.

 


